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NOVEL 2 •HALOMETHYLIDENE. 2 -ETHENYLIDENE AND 2 •ETHYNYL ADENOSINE DERIVATIVES 

S-Adenosyl-L-methionine (AdoMet) dependent transmethylation reactions have been implicated *n a 
vanety o( biological processes related to v.ral growth and replication, viral transformation of cells growth of 
mahgnant cells, and processes such as chemotax.s and secretion [See P. M. Ueland. Pharm. Rev,ews 34 
223 (1982)]. In general, these transmethylation reactions are catalyzed by vanous transmethyiases which 
uhhee AdoMet as a methyl-donor substrate ,n the methylation of a number of methyl-acceptor substrates 
such as catechols: norep-nephrine: histamine: serotonin: tryptam.ne: membrane phosphol.p.ds: lysyl arqinvl 
h.St-dyl. aspartyl. glutamyl, and carboxyl groups of certain prote.ns: IRNA and mRNA and DNA These 
various transmethyiases produce S-Aoenosme-L-Homocysteme (AdoHcy, as a byproduct upon transfer of a 
methyl group from AdoMet to the appropriate methyl-acceptor substrate 

ro ^ d0HC rK ha ? 0660 Sn ° Wn '° * 3 P0,em ,eed - back ' nh *iio' of the AdoMe.-dependent transmethylatron 
reacfons. Th,s feed-back inhiomon of the transmethyiases .s controlled by the b.ooegradat.on of AooHcy by 
S-Adenosyi-L.Homocyste.ne Hyoro-ase which p,ov,des a homeostat.c con.ro. on the tissue levels of 
m! ^ T aC " V ' ,y °' S-^^^V'-L-^^ocysteme Hydro-ase is generally considered by those sk..,ed .n 
^ °» aV ^ ' mDOr1ant '°' e ,e 9 u,8tm 9 ,he " ss ^ 'eve.S of AdoHcy and thereoy controlling the activity 
of the AdoMet dependent transmethylation reactions. 

The compounds of the present mvention a,e ,nh,b,tors of S-Aaenosyi-L-Homocysteme Hydrolase These 
ZTTaVT ,nn ' D " ' he na,u ' al, voccurr,ng t.odegrada.ion of AdoH Cy ana result ,n elated t.ssue 
Iom °' Ad ° HCy E ' eva,ed ,eve,s °' AaoH ^ 0'Ov.ae an endogenous feed-back ,nh,b,.,on ol various 

AdoMet dependent transmethylation reactions which are associated w.m b.o.og.ca. processes related to vra. 
cnZL V " a l " anS '°' ma " 0 ' 1 °* 9'owth of ma-gnan, ceils, and processes such as 

L , SeC ' e " 0n 6 comp0unas °' < he P'esent ,nven„on are therefore useful as .nh.brtors of 

^Z^T^' 0 ?^ USe ' U ' ' R ^ ° Se aPP " Ca " 0n 35 agents ,n the treatment of 

,n a pr, onf , , Var '° US Da,^ • 0,0 «' ca, cono "' ons "Hsse Presses are implicated, such as. vrai 

infections anc neoplastic disease states 

The present ,nven„ 0 n re.a.es to novel 2 -naiomethyhcene. 2 -ethenyncene and 2 -ethynyi adenos.ne 
derivatives wn.cn are useful as ,nn,o„ors o. S-Adenosyt-L-Homocyste-ne Hydro.ase and are useful a S L 

vtrai and anti-neooiasfc agents. 

The present .nvent.cn cr0 v.aes nove. 2 -naiomethyhaene der.vat.ves of me formula H) 



hoch 





(i) 



wherein 

V is oxy. methylene, or thio. 



X, and X ? are each independently hydrogen or halogen, w.th the proviso that at least one of X- and X~ ,s 
halogen. * 
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V, is nitrogen, a CH group, a CCl group, a CBr group or a CNH 7 group. 

Y : and Y 3 are each independently nitrogen or a CH group. 

Q is NH r . NHOH. NHCH 3 . or hydrogen, and 

Z is hydrogen, halogen, or NH ; : 

or a pharmaceutical^ acceptable salt thereof. 

In addition, the present invention also provides novel 2 -ethenyiidene derivatives of the formula da) 



Q 




^ (la) 
CHR 

wherein 

V is oxy. methylene. O' thio. 
R is hydrogen or C -C* aikyi. 

Y- is nitrogen, a CH group, a CCl group, a CBr group or a CNH : group. 
Y; and Yi are each independently nitrogen or a CH group. 

Q IS NHz. NHOH. NHCHj. Or hydrogen, and 

Z is hydrogen, halogen, or NH ; ; 

or a pharmaceutical^ acceptable satt thereof 

Furthermore, the present invention provides novel 2 -ethynyl aenvatives of the formula md» 
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wherein 

V is oxy. methylene, or thto. 

Ar and A? are each independently hydrogen or a -OCR group, wherein R is hydrogen or C-C4 alkyl. with 
the proviso that where Ai is hydrogen A; is a -OCR group, and where A- is a -OCR group A? is 
hydrogen. 

Y- is nitrogen, a CH group, a CO group, a CBr group or a CNH.- group. 

Y; and Y 3 are each independently nitrogen or a CH group. 

0 is NH 2 . NHOH. NHCH;.. or hydrogen, and 

Z is hydrogen, halogen, or NH;: 

or a pharmaceutical^ acceptable salt thereof. 

The present invention also provides a method of inhibiting AdoMet-dependent transmethylation activity 
tn a patient in need thereof comprising administration ot a therapeutically effective inhibitory amount of a 
compound of formula <i>. (la) or (lb). 

Another embodiment of the present invention is a method of treating a patient afflicted with a neoplastic 
disease state or m controlling the growth of a neoplasm m a patient afflicted with a neoplastic disease state 
comprising administration of a therapeutically effective antineoplastic oose of a compound of formula (it. 
da) or (lb). 

A further embodiment of the present invention is a method of treating a patient affticted with a viral 
infection or of controlling a viral infection m a patient afflicted therewith comprising acmimstranon of a 
therapeutically effective antiviral amount of a compound of formula <U. Mat or (ib>. 

As used herein, the term "halogen" refers to a fluorine. "chlorine, bromine, or iodine atom and the term 
"nitrogen" refers to a tnvaient nitrogen atomattached to two radicals. The term "C-*Cs aikyi" refers to a 
saturated Straight or branched cnam hyorocarbyl radical of one to four carbon atoms 

The 2 -halomethyiidene. 2 -ethenytidene and 2 -ethynyi adenosine derivatives of formula 0>. da) or Ob) 
can be prepared by utilising procedures and techmaues well known and appreciated by one of ordinary skill 
m the art. 

A general synthetic onxeaure for the preparation of compouncs of formula ft) wherem both X- ana X: 
are halogen is set fortn m Scheme A in the following schemes all substituems. unless otherwise indicated, 
are as previously defmec*. in addition, the term "o" refers to a phenyl group: the term "X MAL " refers to a 
halogen atom: the ierm "LP=" indicates an yiioe moiety [for example, a difluoromeihyhoene phosononate 
yhde can have the formula <obP(0> = C(F> : ]. 
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40 



In step a. the ketone derivative i2). for example. 6- chioro-9-((3.5-0-tetraisopropyld»siioxan-i .3-diyih2- 
4 5 keto-3-D-erythro-pentofuranosyilpurine. can be reacted m a Witttg type reaction with a dihaiomethyitdene 
phosphorus yttde. to yield the corresponding 2-dihaiomethylidene substituted derivative (3) 

Phosphorus yhdes can be prepared according to procedures which are well known and appreciated m 
the art of chemistry such as those described by J. March in 'Advanced Organic Chemistry: ReacDons. 
Mechanisms ana Structure". McGraw-Hill Book Company. 702-10 (1968). For example, a phosphorus ylioe 
50 can be prepared by treatment of an appropriate phosphorane or pnosphonate derivative with an appropriate 
base. A wide variety of bases can be used including aikoxtdes and organometaiiics. such as aJkyihtnium or 
lithium dialkylamide. When a compound of formula (1) is desired wherem both X- and X; are halogen, a 
dihalomethylidene phosphorus yiide should be utilized in step a. 

Appropriate phosphoranes or phosphonates can be prepared by addition of phosphmes or pnospnine 
5 5 oxides, such as tnalkylphosphme. triarylphosphme (including tnphenylphosphme) and diary Iphosphine oxide 
(including dipheny iphosphine oxide), to the appropriate di- or tnhaiomethane derivative. The appropriate 
phosphorane or pnosphonate is converted to the corresponding phosphorus yiide by treating the 
phosphorane or pnosphonate with base. This can be acomplished by carrying out the preparation of the 

.9 1 
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phosphorane or phosphonate in the presence of an appropriate base. When a compound of formula (1) is 
desired wherein both x and X- are halogen, the appropriate ketone (2) can be reacted with a 
dihaiomethyhdene phosphorus ylide. prepared by reacting a phosphine or phosphme oxide with a 
trihalomethane in the presence of base. 

5 More specifically, when a compound of formula (i) is desired wherein both X- and X 2 are fluorine, the 
appropriate ketone (2) is reacted with a difiuoromethyiidene phosphorus ylide. prepared by reacting a 
phosphme or phosphme oxide (such as dipnenyiphosphme oxide) with a drfiuorohaiomethane (such as 
difluorochioromethane* m the presence of base (such as butyl lithiums 

In step b. the tetratsopropyldisiioxan blocking group of (3) is removed, according to conventional 

w procedures and techniques well known and appreciated m the an. to yield the de-blocked 
dihaiomethyhdene derivative (4) The tetratsopropyldisiioxan blocking group can be removed by reacting (3) 
with a fluoride anion or acid to effectively remove the blocking group without degradation of the desired 
• product. For example, tetrabutyiammonium ftuonae or dilute hydrochloric acid can be used 

In step c. the 6-chioro moiety of the Dunne base of (4) is substituted with the desired moiety 

rs represented oy the term "CT to yietd the 2 -dihaiomethyhdene adenosine derivative <5> of the present 
invention Thts substitution can be effected according to procedures wen known and appreciated m the an 
of chemistry. For example, where an NH- group .s desired as Q. <4> can oe reacted with methanol 
ammonia to effect the substitution of an NH; group for the 6-chioro motety. 

The following example presents a typical synthesis as described by Scheme A This example is 

30 understood to be illustrative only and is not intended to timit the scope of the present invention m any way 



EXAMPLE t 



2-DEOXY-2 -DlFLUOROMETH YLIDE NE -ADENOSINE 



3C 

Step a: 6-Chiofo-9-[(3.&-0-tetfaisoprooyidis>!Oxan-t.3-diyi}-i-D-erythro-pentofuran-2-(difiuoromethyh deneh 
OSyl] purine - ' ' ' — 

Prepare dipheny!a>fluoromethyiphosohme ox.de as follows: To a solution of dipnenyiphosphme oxiae 
35 [25 grams (gm). 124 milltmoies (mmoi)j m tetrahydrofuran (THF) [600 milliliters (mi)] which nas been cooted 
to ^50 Celsius ( C>. add 70ml of a solution of 1.8 molar (M) n-butyl lithium m hexane and allow to stand at 
-50 C for 20 minutes (mm). Add an excess of difiuorochioromethane slowly and stir a. -50 "C for 3 hours.. 
Allow the mixture to come to room temperature and evaporate the solvent in vacuo. R : ssolve the residue 
m chloroform water (t t. v v; 200ml) Separate the organic layer, dry with anhydrous magnesium sulfate. 
<*o and evaporate to dryness Purify by flash chromatography on silica gel elutmg with toluene ethyl acetate 
(1 1. v v) Recrystaiiize from hexane dichioromethane to yield the purified diphenyldifluoromethylphosphme 
oxide (melting point 93-94* C). 

Cool dusopropyiamme [1.7 ml. 12 mmot] m THF (24 ml) to -20 *C in a chloroform dry ice bath. Add n- 
butyl lithium [8 88 ml of a 1 35 molar (M) solution m hexane) in a dropwise manner and stir the mixture for 
20 min. Cool the mixture to -70 C m an acetone dry tee bath. Add diphenyldifluoromethylphosphme oxide 
[3.02 gm. 12 mmol] m THF (12 ml) m a dropwise manner at such a rate that the temperature of the mixture 
does not rise above -65* C. Stir the mixture for 30 mm and then add 6-chiorr>9-((3.5-Otetrais 
OpropytdiSiloxan-t.3-diylh2-keto-i-D-erythro-pentofuranosyl]purme ( 5.26 gm. tO mmol) m THF (20 ml) m a 
dropwise manner. Stir the n.ixture for i hour at -70 "C. gradually warm the mixture to room temperature and 
then reflux for t 2 hour. Cool the mixture to room temperature, add ethyl acetate (500 ml) and wash the 
organic mixture with saturated aqueous sodium bicarbonate (100 mi). Separate the organic layer, dry with 
anhydrous magnesium sulfate, and evaporate to dryness in vacuo. Chromatograph the residue on a sihea 
gel Hash column eluting with ethyl acetate 'hexane (1 1. w) to yield the title compound. 



Step b: 6*ChlorO"9-[d-D*erythro-pentoturan>2-(d»fluoromethylidene)Osyl]purine 



To a solution of 1.0M tetrabutyiammonium fluoride in THF (2.2 ml. 2.2 mmol) add 6-chloro-9-{(3.5-0- 

374 90133415 



EP0 365 S49 A2 



tetraisopropyldisiloxan-l.3-diyl)-^D-erythro-pento^^ ( S60mg. i mmol) 

and stir the mixture at room temperature for 2 hours. Neutralize the mixture with acetic acid, add flash silica 
gel to the mixture and evaporate to dryness in vacuo. Apply the residue to a flash silica gel column and 
elute with chloroforrrvethanoi (9<t. v.v) to provide the title compound. 

Step c: 2 -Deoxy-2 -d'Huoromet hylidene-adenosme 

Heat a solution of 6-chloro-9-[d-D-erythro-pentofuran-2-<difluoromethylidene)osyl]purine ( 954 mg. 3 
mmol) in methanolic ammonia (10 ml. saturated at 0*C) m a sealed tube at 100* C for 2 days. Evaporate 
the solution to dryness to provide the title compound. 

The following compounds can be made by procedures analogous to those described above m Example 

1; 

2 -deoxy-2 -difiuoromethyiidene-N" -methyiadenosme 
2 -deoxy-2 -dichioromethyiidene-adenosme 
2 *deoxy-2 -difluoromethylidene-ansteromycin 
2 -deoxy-2 -difluoromethyiidene-4 -thio-aoenosme 
2 -deoxy*2 -dtfiuoromethyitdene-8-amino-adenosme 
2 -deoxy-2 -dtfluoromethylidene-3-dea2a-adenosme 
2 -deoxy-2 -dif fuoromethyiidene- 1 -deaza-adenosme 

A general synthetic procedure tor ihe preparation of compouncs of formu'a d) wherem one of X- ana 
is hydrogen is set forth m Scheme B 
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SCHEME B 

« CI 



v V 



I \ 8 1 \\" t.P.C(»HAL){S02»)^Y\ a ] 

°^ < .. ^-0 0 O _ 0 C(X B AL)(S0 2 «) 

Sl step a — si 



-<>- -<■>- 



(2) 



(6) 



CI 



BSnBu} 



6—i ^ v 



step b 



O o C{X H AL)(SnBuj) step c 

Si 



(7) 



KB j 




"1 (» 

St6P d HO C8(I BAL ) 

In step a. the ketone derivative (2). tor example. 6-chloro-9-{(3.5-0-tetraisopropyid»sHoxan-i .3-diyir-2- 
keto-3-D-erythro-pemofuranosylJpurtne. ts reacted m a Wittig reaction with a phosphorus ylide as generally 
described for Scheme A. When a compound of formula 0> »s desired wherein one of x. or X ; is hydrogen. 
(2) can be reacted with a ?henylsuHonyi-halomethylidene phosphorus ylide, to yield the corresponding 2- 
phenyisuifonyi-haiomethyitdene derivative (6). 

The appropriate phenytsuKonykhaJomethyltdene phosphorus ytide can be prepared according to proce- 
dures which are well known and appreciated in the art of chemistry. For example, where a compound of 
formula (i> is desired wherein one of X: or X 2 is hydrogen, the appropriate ketone (2) can be reacted with a 
phenylsutfonyt-haiomethyiidene phosphorus yltde prepared by reacting a haJo phosphate (such as diethyl 
55 chlorophosphate) with a haJomeihyiphenyisuifone m the presence of a base (such as lithium 
diisopropylamide). 

More specifically, when a compound of formula (1) is desired wherein one of X* or X 2 is fluorine, the 
appropriate ketone (2) can be reacted with a phenylsuifonyMluoromethyiidene phosphorus ylide prepared 



376 



90133^15 



EP 0 365 849 A2 



by reacting a halo phosphate (such as diethyl chiorophosphate) wtth fiuoromethyiphenyisuifone m the 
presence of a base (such as lithium dnsopropyiamide). 

In step b. the 2-phenylsulfonyt-haiomethyiidene derivative <6> is converted to the corresponding 2- 
tributyl-tm-haiomethylidene derivative (7). For example, this reaction can be accomplished by reacting (6) 
with tributyMin hydride (HSnBu 3 ) in the presence of 2.2'-azobis-isobutyinitrile (AIBN) in a suitable solvent 
such as benzene The geometric isomers of the 2-tributyi-tjn-haiomethyiiaene derivative (7) can optionally 
be isolated using procedures ano techmQues which are welt known and appreciated m the art. For example, 
the geometnc isomers of (7) can oe separated conveniently by Flash Chromatography (silica get) eiutmg 
with 7°o ethyl acetate in hexane 

In step c. the tnbutyi-tm moiety of {7\ is removed and replaced by a hydrogen atom to provide the 
corresponding 2-natomethybdene derivative (8) Tnis can be accomplished by reacting (7) with he*amethyi- 
disilazane m the oresence of a catalytic amount oi ammonia m formamide. tn addition. »t will be recognized 
by those skilled m me art that m me course of removing the tnbutyi-tm moiety of (7). the 6-chlc*o moiety of 
the purine base of will also be replaced with an ammo moiety. 

tn step d. the tetraisopropytdisiio-an blocking group of <8> is removed as described for Scheme A (step 
b). to yietc me corresoonomg ce-biockeo 2 -haiomemyiiaene adenosine derivative <9> For e*ampie. a 
fiuonoe salt such as cesium fiuonce can oe used in addition, where a compound of the presen: invention is 
desired wherein Q i< other than ammo, me 6-ammo moiety of the punne base of (9) can oe substituted *itn 
desired mo>ety according to procedures wen known and appreciated m me art of chemistry 

As is readily apparent to one sailed <n me art. the 2 -haiomethyhdene adenosine aenvatives repre- 
sented by me compound (9) m Scheme B. ex»sts as two geometric isomers which car. be refer.eo :o as me 
iZ) ano the (El isomers. These isomers can be separated using conventional separation tecr.mcues wett 
known and appreciated m me an. For example, the geometric isomers may be reso»veo by column 
chromatograpny usmg a Dowe* t-X2 fOH~ form) resin. Optionally, me 2-tnbutyi-tin-r.aiomemyiioene 
aenvative (7) or me corresponding 2-haiometnyiioene oenvattve (8) can conven.entiy be resolved mto its 
geometric isomers LSmg known iecnn.Ques. The corresponding geometric isomers Of 2 -nalomethylidene 
adenosine derivatives (9> will be formec by continuing the synmes<s as outlined m Scheme B usmg me 
individual isomers of (7) or f Bi 

The following example presents a typical synmesis as oescnoec bv Scneme B Tnis example is 
unoerstcoc to be illustrative om y ana is not intended io limit the scoce of the present invention m any way 



EXAMPLE 2 



iZ>- anc (Eh2 -DEOXY-2 -FLUOROMETHYLIDENE-ACSNOSINE 



Step a: 6-Chtoro-9-[(3,5-0-tetraisopropytdisiio*an-i ,3*diyi)- 3-D-erythro-pento(ura n-2-(2-fiuoro-2-phenyisui- 
fonyl methylideneK)Syl]punne 



55 



Prepare dtethytfluoromethylphenylsulfonylphosphonate as foMows To a solution of fluoromethylpoenyl 
sulfone (2.02 gm. 116 mmol) m ary THF (23 ml) which has been cooled to about -78* C m a ory 3-necked 
100ml ftask wtm stirring 'oar. argon miet valve, thermometer ano rubber septum, add diethyl 
chiorophosphate ( 4.02 gm. 3.37 ml. 11.6 mmol) via syringe To tnis mixture, add a solution of i 3 M lithium 
diisopropyiamide m cyctonexane (17.7 ml. 23 mmol) via syringe and follow the formation of diethyl- 
fluoromethylphenyisulfonytphospnonate by gas chromatography (GO 

To the diethytfluoromethyiphenyisulfonyiphosphonate solution above which has been allowed to warm 
to 0 C. add a solution of 6-chloro-9-{(3.5-0-tetrajSOpropyidisiioxano.3-diyth2-keto-d-(>erymro- 
pentofuranosyljpunne (6.11 gm, n .6 mmol) in dry THF (about 10 ml). Allow the reaction mixture to warm to 
room temperature and stir under an argon atmosphere for 4 hours. Pour the mixture mto a saturated, ice- 
cold solution of ammonium chloride and extract the mixture with ethyl acetate (3 times. 75 ml each bme). 
Combine the organic layers, ory with anhydrous magnesium sulfate, and evaporate to dryness. Chromatog- 
raph the residue on a silica gel flash column eiutmg with ethyl acetate hexane (i 3. w) Evaporate the 
solvent to dryness under reduced pressure to provide the title compound as a white foam. Tnturate with 
hexane. cool overnight, filter and dry the precipitate to provide 4.9 gm of the title compound. 
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Step 5: 6 ' Ch ' Qro " 9 '[<3.5-0-tetra(SOpfopytdisitoyan-i.3-diyi)-g'D>efythro>pf,ntofuran-2^ 
methyiidenetosyijpunne ~ ~ — 



Add tributyl-tin hydride (769 mg. 0.71 mL. 2.6 mmol) and 6-Chtoro-9-((3.5-0-tetratSopropyldistiOxan-I.3- 
diyl)-/3-D-erythropeniofuran-2*(2-fluOro-2-phenytsut*onyl methylidenewsyljpurine f0 6 gm. 0-88 mmol) to 
benzene (8.8 mL) and heat to reflux Add 2.2'-a20b.s-isobutyinitnie (35 mg. 0 26 mmol) m benzene (0 5 mL) 
over about I hour. Separate the isomers by. flash chromatography (silica gel) eiutmg with 7° a ethyl acetate 
m hexane to provide 0.31 gm of the first eiutmg .somer (faswsomeri and 0 38 gm of the second eluttng 
isomer (siow-isomen of the title compound 



Step £i <Z> ana <E>-6-Ammo.9-[i3.5-0-tetra.sopropyidis^^ 

fluorometnyiidene)osyi]punne " ~ " ~ ~" * ~~ " ~ 



Fast-somer- Combine the fast .some* of 6-chioro-9-[*3.5-0-ietra.soorcDviOisiio-ar.-t 3-c>yif-i-D-e'ymro- 
.oentofuran-2-*2-f!uoro-2-tributyi-t.n. meinyi.dene K>Syl]punne (0 7 gm 0 8 m mo i, arc he.ametnyiois.iaeane 
(35 mL) m formam.de u 75 ml;, wmcn has been saturated with ammcn.a. Heat me mature to i00*C fc 3 
nours. Evaporate the solvent at recuceo pressure and purify me residue oy fiajn cmomatograony .s.i.ca 
geo eiutmg «, t h ethyl acetate he.ane n t v v». Evaporate the solvent to P 'Ov.ae tne we ccmoounc .0 165 
gm. 0 31 mmol) 

Siow-somer Como.ne tne 5 >ow , somer of 6-chi 0 ro-9-[(3 5-0-tetra.seproDy<d.s.K>an-i .3-o.yiHd-O- 
erythro-penioluran.2-(2-fluoro-2-tr.tutyl-t.n- meth y haene>OSyl]pur.ne (0.3 gm. 0 36 mmoD anc ne«amethyi- 
d.s.iazane dSmLi .n formamtde (0 75 mL) wh.cn has been saturated «.tn ammonia Heat the mature to 
100 C for 3 hours Evaporate tn e solvent at reduced pressure ano Dunfy tn e rescue oy Uasr, chromatog- 
raphy (s.i.ca gen eiutmg w . t n em y! acetate ne^ane n 1. wi Evaocrate me sdvent ;o orovioe tne wie ' 
compound (0 065 gm 0 12 mmoi> 



Step a Uh anc (E>-2 -Dec«y-2 -fiucomem.yiice ne-aaenosine 

Fasi-.SOmer Comome .6-am.n 0 -3-[t3.5-0-letra.SOpropylO^^^ 
fluoromethyhaenewsylipunne ifast -somer. (0 114 gm. 0.22 mmoD and ces.um fW.ce (1 32 gm. 8 7 mm 0 l, 
..n ethanoi (30 mLt ana stir at amount temperature for about 24 hours Evaoorate the so'vem m me 
presence of s.i.ca gel place me s.^ca gei res.due on a flash chromatography cdumn anc eiute «,m e m y ! 
acetate followed oy t0°o emanci m etn y! acetate Evaporate the solvent tc prov.oe me tme compound i47 

mg. 0.16 mmo!) <n a 7 0°o Overall y.elC 

Slow-.somer Compme 6-am.n 0 -9-((3.5-0-tetra.sopropylO.S.iOxarvl .3-d.yli-i-D- 'ythr C -pentofuran-2-f2- 
f!uoromethyi.dene)osyi]punr>e (Stow .scmeo (0 206 gm. 0.4 mmoi) and ces.um fi u0 ' (2.28 gm. 15 mmoh 
m ethanoi (60 mLi and s;.r at amo.ent temoerature for about 24 hours Evaoorate the solvent m me 
presence of s.hca gel. place me sn«ca gei residue on a flash chromatography column ano eiute with em y i 
acetate followed by 10% methanol .n em y i acetate Evaporate the solvent to prov.de m e tme compound <8i 
mg. 0 28 mmol) m a 5 9°o overaif yield 

The foliow.ng compounos can be made by procedures analogous to those descried aoove m Example 

deoxy-2 -fiuorometnyhoene-N* -memy (adenosine 
deoxy-2 -chioromeihyiicene-aoenosme 
deoxy-2 -fluoromethyi.dene-aristeromycm 
-deoxy-2 -fluoromethyhoene-4 -thtoadenosme 
-deoxy-2 •f'JOromethyiKJene-S-amtnoadenostne 
-deoxy-2 -fiuofomethyhdene-3-ceazaadenosme 



(E) and (2)-2 
(E) and (Z)-2 
(E) and (Zh2 
(E) and (Z>-2 
(E) and (Z>-2 
(E) and <Z>-2 
A general 
is set forth m Scheme C 



synthetic procedure tor me preparation of compounds of formula (ia> wherein R : . .s hyorogen 
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SCHEME C 




/ 



step b I \ 



■ i — (• 



O o C«CHR 

~- Si — 



(ID 



(10) 




*3 2 



step c 




step d 



Kb ^ " Z 



ho C-CBR 

(13) 



In step a. me ketone derivative (2). for example. 6-chioro-9-((3.5-OMetra»sopropyidiSiio*an-i~3-diyi>-2- 
keto-d-D-ery;hro-pentoturanosyt]purine can be reacted with an acetyienic Gngnard reagent such as mat 
represented by the genera) formula R-C-CMgBr. to yield the corresponding 2-ethynyl alcohol (10) 
Alternatively, the alcohol MO) can oe prepared from other organometailtc compounds made from reactive 
metals, such as that represented by the general formula ROCLi. 

The appropriate Gngnard reagent, or other organometailtc reagent, can be prepared according to 
methods and procedures wmch are well known and appreciated m the an of chemistry such as those 
described by J. March m "Advanced Organic Chemistry: Reactions. Mechanisms and Structure". McGraw- 
Hill Book Company. 684-88 and 697-98 (1968). For example, a Gngnard reagent of acetylene or an aikyt- 
substituted acetylene can be prepared by treating acetylene or an alky (-substituted acetylene with methyl 
magnesium bromide under anhydrous conditions. 

It is of course well appreciated by one skilled m the art that the 2-ethynyi alcohol (10) can exist as one 
of two geometric isomers, i.e.. one wherein the ethynyi group is on the same side of the furanosyi nng as 
the 3-hydroxy group and one wherein the ethynyi group is on the same side of the furanosyi nng as the 
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purine group. These geometric isomers can oe named 6-chioro-9-[(3.5-0-tetraisopropyidiSilo*an-t .3-diyl)-d- 
0*ribo*peritofuran-2-(ethyny t)osyi]purine and 6-chioro-9-[(3.5-0-tetraisopropy idisdoxan- t .3-dtyi>- tf-D-ar- 
abinopentofuran-2-(ethynyi>osyf]punne. respectively. 

In step b. the 2-ethynyl alcohol (10) is reduced to yteid the 2-ethenyhdene derivative (it). This 
reduction can be carried out according to methods and procedures which are welt known and appreciated in 
the art of chemistry such as by treating me 2-ethynyl alcohol HO) wtth lithium aluminum hydride and 
aluminum chloride. 

In step c. the tetraisopropyfdisiio*an blocking group of (tl> is removed as described for Scheme A 
(step b). to yield the corresponding de-biocked 2-ethenyhdene derivative u2) 

In step d. the 6^chioro moiety of the purine base of (12) is suosntuted with the desired moiety 
represented by the term "Q" to yield the 2 -ethenyhdene adenosine derivative 0 3) of the present invention. 
This substitution can be effected according to procedures welt known anc appreciated m the an of 
cnemistry as described for Scheme A (step d>. 

The following example presents a typical synthesis as aescnbeo by Scheme C This example is 
understood to be illustrative onty anc is not intended to limit the scope of tne present invention m any way. 

EXAMPLE 3 



2 -DEOXY-2 -ETHENYLIDENE-ADENOSINE 



Step a 6<hicrO-9-[f3.5-0-tetraiSCprcOy'aiSilO*an-1 ,3-Qiyli- J-D-irib<3 or arab<no>-Dentofurar ; -2-<emynyl)oSyt}- 
purme 

At 0 C. saturate THF i?5o m;i Aim acetylene and add 1.95 N methyl magnestum bromide (5i mi. 0 t 
moO m a drorwise manner wh:ie acetylene is stilt DuDOimg through the solution Stop me acetytene stream 
20 mm after the addition of the methyl magnesium bromide ts complete anc purge tor 20 mm witn argon. 
To this solution add 6-cn»oro-9-[(3.5-0-tetraisopropyidisiioxan-i .3-dr/iv2-keto-j-D-erythropentofuranosyi}- 
punne (2.61 gm. 5 mmon m THF (20 ml), warm the reaction mixture to room temperature and stir for 16 
hours. Add 1600 mi of ethyl acetate anc wasn the mixture with saturated aoueous NhLCi (200 ml). Dry tne 
organic layer with anhydrous magnesium sulfate anc evaporate to dryness m vacuo Chromatograpn tne 
residue on a sihca gef flash column efutmg with ethyl acetate hexane im. v vj to provioe me ntte 
compound. 

Step b: 6<hioro-9-{f3.5-0-tetra»sopropyidistioxan^.3-diyl)-i-r>erythro-c^ntoturan-2Methenyitdef>eK3Syi] 
purine 



To a stirred solution of lithium aluminum hycnoe (76 mg. 2 mmol) and aluminum chloride (132 mg. 1 
mmol) in anhydrous diethyl ether (4 mi) which nas been cooled to 0" C. add a solution of 6-chioro-9-{(3.5-0- 
tetraiSopropytdistioxan-K3-dtyi)-i3-D-(ribo or araoino)-pentofuran-2-(ethynyijosyl]punne (0.52 gm. 1 mmol) m 
anhydrous diethyl ether (2 ml) m a orcpwise manner. Stir me reaction mixture for 1 hour and men quench 
the reaction by adding 10% potassium hyorogen sulfate (10 ml). Wash me aqueous solution with ethyl 
acetate (3 times. 20 ml eacn time). Comome me organic layers, dry with anhydrous magnesium sulfate, and 
concentrate the solution m vacuo Chromatograph the residue on a silica gel flash column eiutmg with ethyl 
acetate hexane (1 i. v v) to provide the title compound 

Step c: 6-Chloro-9*[d-0-erythro-pentoturan-2-(ethenyhdene)osyl]purme 

To a solution of 1.0 M tetrabutylammontum fluonde m THF (2.2 ml. 2.2 mmol) add 6<hkxo-9-{(3.5-0- 
tetrajsopropyldisiioxan-1.3-dtyl>-i3-r>erythro-pentofuran-2-(ethenylideneK)Syl]purine (542 mg. l mmol) and 
stir the mixture at room temperature tor 2 hours. Neutralize the mixture with acetic acid, add flash silica gel 
to the mixture and evaporate to dryness in vacuo. Apply the residue to a flash silica gel column and elute 
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with chloroform/ethanol (20 1. vv) to provide the title compound. 



Step d. 2 -Deoxy-2 -ethenytidene-adenosine 
5 ■ " " ' ' 

Heat a solution of 6-chloro-9-[/3-D-erythro-pentofuran-2-(ethenyiidene>osyi]punne (882 mg. 3 mmol) m 
methanolic ammonia (10 ml. saturated at 0" C) m a sealed tube at 100* C (or 2 days. Evaporate the solution 
to dryness to provide the title compound. 

The following compounds can be made by procedures analogous to those described above m Example 

f0 3: 

2 -deoxy-2 -e.-.henylidene-N* -methyladenosine 
2 -deoxy-2 -ethenylidene-aristeromycm 
2 -deoxy-2 *ethenyiidene-4 -thioadenosine 
2 -deoxy-2 -ethenylidene-8-ammoadenosine 
^5 2 -deoxy-2 -ethenyhdene-8-chioroadenostne 
2 -deoxy-2 -ethenyiidene-N* -hydroxyadenosme 
2 -deoxy-2 -ethenyiioene-3-deazaadenosine 

A general synthetic procedure for the preparation of compounds of formula Ob) is set forth m Scheme 

D. 
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SCHEME D 





(14) 



step c 




m step a. me ketone derivative <2>. for example. 6-chl 0 rr>9-[(3.5-0-tetrajsoDropyidisiioxan.i.3-<3.yiH2- 
keto-d-D-erythro-pentofuranosytJpur.ne. can be reacted as described m Scheme C (step a) to y.ekJ me 
corresponding 2-ethyn y i atcohoi nO) As described for Scheme C. the 2-eth y n y i aicohot HO) can exist as 
two geometric isomers. ..e.. 6<hioro-9-((3.5-OMetra.sopropytd»s«lo X an-i.3K3.yl)^-D-r.bo-pentofuran-2* 
(ethyn y l)os y »]pur.ne and 6-chi 0 ro-9-((3.5-0-ietraisoprop y id«sitoxan-t .3-d.yi^D-arab.no-pentofuran-2- 
(ethynyljosyl] purine. 

In step b. the 2-eth y n y i aJcohoi (10) is. reduced and. the teuaisopropyldisiloxan blocking group .s 
removed to yield the 2-ethyn y i der.vat.ve (14). This reduction can be earned out accord.ng to methods ana 
procedures wh.ch are wen known and appreciated in the art of chem.stry by treating the 2-ethynyi alcohol 
(10) with a reducing agent such as tnethyfeilane .n the presence of an acid such as tr.fluoroacebc add. 

it is of course wen appreciated by one skilled m the art that the 2-ethynyi derivative (14) can exist as 
one of two geometric isomers, i.e.. one wherein the ethynyl group is on the same side of me furanosyi ring 
as the 3-hydroxy group and one wherem the ethynyl group is on me same side of the furanosyi nng as the 
purine group. These geometric isomers can be named 6-chloro-9-[tf-0-erymro-pentofuran-2(RHemynyih 
osyllpurine and 6-chk>o-9 (i9-C>-erymro-pentofuran-2(S>-(eth y nyl)osyllpurine. respectively. 

In step c. me 6-chioro moiety of me purine base of (14) is substituted with me desired moety 
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represented by the term "CT to yield the 2-ethynyi adenosine derivative (15) of the present invention. This 
substitution can be effected according to procedures well known and appreciated in the art of chemistry as 
described for Scheme A (step d). Again it is well appreciated by one skilled «n the art that the 2-ethynyl 
adenosine derivative (14) can exist as one of two geometric isomers, i.e.. one wherein the ethynyl group is 
s on the same side of the furanosyl ring as the 3-hydroxy group and one wherein the ethynyl group is on the 
same side of the furanosyl ring as the purine group. These geometric isomers can be named 2-deoxy-2'- 
(FD-ethynyi-adenosme (or 6-amino-9-[rf-D-eryihropeniofuran-2(R)-(ethyn y uosyi]punne) and 2-deoxy-2(Sj- 
eihynyi-adenosme (or 6-amtno-9-[rf-D-erythro-pentofuran-2(S)-(ethyn y i)osyiJpurine). respectively. 

As is readily apparent to one skilled m the art. the (R) ana the (S> geometric isomers of the 2-ethynyi 
w adenosine derivative (15) can be separated using conventual separation methods. For example, the 
geometric isomers may be resolved by column cnromatography using methods and techmaues which are 
well known and appreciated m the art. 

The following example presents a typical syntheses as described by Scheme D This example is 
understood to be illustrative Only and .S not intended to hmii the scope Of the present invention m any way. 



EXAMPLE 4 



2 -OEOXY-2 (R or S)-ETHYNYL- ADENOSINE 



n Step a. 6-Chiofo-9-[(3,5.0.tetfa.sooroDyid>s>ioxan-i.3-diyh-^-Dwr.bc or arabinohnentofuran-2-<ethyn y i]osyiV 



40 



purine 



Prepare the title comoounc as descnoec m Example 3 (step a) above 

Step & 6;ChtOfO-9-[i-D-erythrr>pentofuran-2<R ano Swethynyltosyljpunne 

Dissolve 6-chioro-9-[(3.5-0-tetraisopropy!disiio»an- 1 :3-diy!)-i-D-»nbo or araDmo>-oentofuran-2-iethynyi>- 
osyljpurtne (489 mg. 0 94 mmon in dichioromemane (3mi) under a nitrogen atmosphere and cool the 
solution .n an ice bath fO-'C) Aac tnfiucroaceuc acid (0.54 ml. 7.08 mmol) followed by tr.ethytsitane (0.27 
■mi. 1.71 mmol) ana stir the solution overnight at room temperature Dilute the reaction mixture wan ethyl 
acetate HO ml) and wasn with »ce cold IN sodium hydroxioe solution (2 times. 5 m each time) Dry me 
organic layer with annycrous magnesium sulfate and evaporate to aryness. 

Step d. 2 -Oeoxy-2 -ethynyi-adenosme ana 9-(2-Ethynyi-j-D-arabinofu ranosyi)aaenine 

Heat a solution of 6<hloro*9-[^D-erythro-pentofuran-2(R or S)-(ethynyl)osyl]purtne (880 mg. 3 mmol) m 
methanol ammonia (10 ml saturated at 0* C) m a sealed tube at 100' C for 2 aays. Evaporate the solution 
to aryness ana, separate the arafrno ana nbo- compounds on a Dowex 1-X2 (OH - form) chromatographic 
column to provide the title compounds. 

The following compounos can be mace Dy procedures analogous to those oescnbed above m Example 

4; 

2 -deoxy-2 (R or S )-ethyr (> « I- N 4 -memy (adenosine 
2 -deoxy-2 (R Or Shethynyl-ansteromycm 
2 -deoxy-2 (R or S)-ethynyi-4 -thioadenosme 
2 -deoxy-2 (R or S)-ethynyi-a-aminoadenosine 
2 -deoxy-2 (R Or Sr*ethynyl-8-cn)oroaOenosine 
2 -deoxy-2 (R or S >-ethyny I- N* -hydroxy adenosine 
2 -deoxy-2 (R or Shethynyi-o-oeazaadenosme 

Although m each of the reaction schemes presented tor preparation of the compounds of the formula 
(1). (la) and (lb), the starting material is exemplified as a 6-chioro-9-[(3.5-0-tetraisopropyidiSiioxan-i.3-diyih 
2-keto-tf-D-erythropentofuranosylJpurine derivatives, it is readily apparent to one skilled m the art that the 
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compounds of the formula O I. Oa> and ob> can be made by utilizing other 9-[(3.5-0-tetraisopropyidiSiloxan- 
1.3-dtyt)-2-keto-rf-D-erytnro-pentofuranosyi]*purtne derivatives as the starting material m reaction schemes 
analogous to those presented 

Starting materials for use m the general synthetic procedure outlined m Schemes A through D are 

s readily available by the use of synthetic methods and procedures which are wen known and appreciated by 
those of ordinary skill in the art For example. e-amino-g-ffa.S-O-tetraisopropyidistloxan-i.a-diyl^-keto-d-D- 
erythro-pentofuranosyljpurme can be used as the starting material for many of the compounds of formulas 
0>. da) and fib) and can be prepared from adenosine according to the procedure described by Usui and 
Ueda [Chem. Pharm. Bull. 34. 15 n986)] 6-Chioro-9-[(3.5-0-tetraisopropyidisiloxan-i.3-diyi)-2-keto-5-D- 

to erythro-peniofuranosyl]punne can be prepared from 6*chioro-9(i-D-nboluranosyi)punne by a procedure 
analogous to that described by Usui and Ueda Other 2-keto starting materials can be prepared by the use 
of methods analogous to those described by Usui and Ueca as *et: as other conventional methods as are 
well known and appreciated m the an 

In another embodiment, the present invention orcvices a methcc of inhibiting AdcMeKJependent 

?5 transmethylation activity <n a oatiem .n need mereo* wn.cn comprises administration of a compound of me 
formula lit. Ma) or Obi m a therapeutically effective inhibitory amount The term "therapeutically effective 
inhibitory amount" refers to a-, amount sufficient ?0 mn.-o.Mhe AcoMet-deoenceht transmethylation activity 
after Single Or multiple OOSc acmmtstratiOn 

As used neretn. the term "patient" refers to a warm-oicoced animal sucn as a mammal wnjen ;s 

?c afflicted w.th a pamcutar disease state M . s understood that cogs. cats. rats. m»ce. norses came sneeo. 
and humans are e-ampses of animals withm tne sccpe cf the meaning rj the term 

The compounas of formula Mi. oa> or dp) are betievec to e*en the<r :nh.t>itcry effect on AcoMet- 
dependent transmetnyiat.on c-y mn.bmon of AaoHcy Hydrolase mereoy providing an increase m T:ssue 
levels of AdcHcy *mcn ir. turn provides feedback mnibit'on of AcoMet-deoenoent transmethylation 

25 However, n is understood that tne present invention is not limited by any particular meow, cr proposed 
mechantsm jo e*piam its effectiveness m an end-use application, 

As is welt known anc appreciated 0y tnose skitieo m tne art. various disease states, sucn as certain 
neoplastic disease states anc v.rai infections, are characterized by excessive AdoMet-deoendent uans- 
metnyiation activity As usee nere<n. the term "excessive" means a level of activity wn, C n a'tews tne 

30 disease state to nrogress. 

More specifically, the present invention provides a method for the treatment of a oat.ent afflicted w.m a 
neoplastic disease state wmcn is characterized by e*cess>ve AdoMet dependent transmethylation activity 
comprtsmg the administration tnereto of a therapeutically effective antineoplastic amount of a compound of 
formula oa> or f i t>i The term "neoplastic disease state" as used herein refers to an abnormal state or 

35 condition characterized by rapidly proliferating cell growth or neoplasm Neoplastic disease states wh.cn are 
characterized by an excessive AdoMet-depenaent transmethylation activity anc for wmcn treatment with a 
compound of formula < t >. { 1a) or Obi will be particularly useful include Leukemics such as. but not limned 
to. acute lymphoblastic, chronic lymphocytic, acute myiodiastic anc chronic m\ :yhc: Carcinomas, sucn 
as. but not limited to. those of the cervix, oesoonagus. stomach, small intestines, colon and tunos: 

40 Sarcomas, such as. but not limited to. oesteroma. osteosarcoma, tepoma. iiposarcoma. hemangioma and 
hemangiosarcoma: Melanomas, including amefanotic ano melanotic, and mixed types of neoplasias such 
as. but not limited to carcinosarcoma, lymphoid tissue type, foiicuiiar reticulum, ceil sarcoma and Hoogkms 
Disease 

A therapeutically effective antineoplastic amount of a compound of formula O). < la) or ob) refers to an 
45 amount which is effective, upon single or multiple oose administration to the patient, m control! ng me 
growth of the neoplasm or m prolonging the survivability of the patient beyond that expected m the absence 
Of Such treatment. As used herein, "controlling the growth" of the neoplasm refers to Slowing, interrupting, 
arresting or stopping .ts growth and metastases and does not necessarily indicate a total elimination 0 t me 
neoplasm. 

so In addition, tne present invention provides a metnoc for the treatment of a patient afflicted wim a vtrai 
infection which is characterized by excessive AdoMet-depenoem transmethylation activity comprising me 
administration thereto of a therapeutically effective antiviral amount of a compound of formula 0>. Oa> or 
(lb). The term "viral infection" as used herem refers to an abnormal state or condition characterized by virai 
transformation of ceils, virai replication and proliferation Viral infections which are characterized by an 

55 excessive AdoMet dependent transmethylation activity and tor which treatment with a compound of formula 
(1). (la) or (tb) wilt be particularly useful include: Retroviruses such as. but not limited to. HTlV-L HTLV-il. 
human immunodeficiency viruses. HTlV-IH (AIDS virus), and the like: RNA viruses Such as. but not limited 
to. influenza type A. B. and C. mumps, measles, rhmovirus. dengue, rubella, rabies. hepaDtis virus A. 
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encephalitis virus, ana the like. DNA viruses such as. Out not limited to. nerpes. vaccinia, pappiloma virus 
{warn, hepatitis virus B. and me like 

A therapeutically effective antiviral amount of a compound of formula d). da» or ilb) refers to an 
amount which is effective in controlling the virus. This viral control refers to Slowing, interrupting, a/resting 
or stopping the viral transformation of ceils or the replication and proliferation of the virus and does not 
necessarily indicate a total elimination of the v»rus 

A therapeutically effective, dose can oe read'iy determined by the attending diagnostician, as one skilled 
tn the art. cy tne use of conventional techniques and by observing results obtained under analogous 
circumstances In determining the therapeutically effective dose, a number of factors are considered by the 
attending diagnostician, including, out no; limited to tne species of'mammai: its si*e. age. and general 
health: the specie disease involved, the degree of or involvement or tne seventy of the disease: the 
response of the mctvicuat patient; tne particular compound admmrstered, the mooe of administration: me 
bioavailability characterises of tne preparation acministerec. me cose regimen selected: me use of 
concomitant medication, and other relevant circumstances 

A therapeutically effective amount of a compound of formula M f . nat or db> is expected to vary from 
about O.i milligram per kilogram o: bedy weight per cay <mgkgcay> to about 100 mg kg cay Preferred 
amounts are expected to vary from about 0 5 to aoout 10 mg kg cay 

in an accitiona! empooimen; the present invention relates to a method of treating a patient affected with 
a neoplastic disease state or a vtrai mfecuon comprising administration merete of a therapeutically effective 
antineoplastic or ant.vra: amount o* a compound of formula (U. Mai or <ib> wnerem Q is NH : m conjunctive 
therapy with a therapeutically effect- ve inhibitory amount of an Adenosine Deaminase (ADA) inhibitor The 
term "conjunctive therapy" contemplates coadministration of in. Mat or Mb) afong with an ADA inhibitor at 
essentially me same time or treatment of me patient with an ADA inmpitor prior to or after treatment wtn a 
compound of formula i it t. -'la- or not. A therapeutically effective mnioitory amount of an ADA mmtHtcr is an 
amount effective m significantly inmcwng ADA m me canem 

ADA deammates compounds of formula it). da» or db> wherem O js NH : anc thereby degrades me 
active Compounds to re'ative<y maci've metabolites When a compound Of formula d). ua» or nt» wnerem 
Q is NH; ano an ADA mhtbitor are acmmtstered in conjunctive therapy me cose wit be less m amount or 
freauency cf acminisfation than jnar 'educed wnen the compounc of formula ftt. da» or dbi is 
administered aio^e 

Various pharmaceutical!-/ acceptable non-toxic ADA inhibitors can oe usee irciudmg. Out not timnec to. 
deoxycoiormycm A therapeutically effective inhibitory amount Of the ADA inhibitor will vary from aDOut 0 05 
mg kg day to about 0 5 mg kg day and preferably witi be from about 0 i mg kg day to about 0 3 mg kg day, 
Deoxycoformycm i's the preferrec ADA mn.pitor for use in conjunctive therapy w.tn compounds cf formula 
I'M. da> or (lb) wnere-r. Q »s NH; 

in effecting treatment of a patient a^iicted with a disease state described aoove. a compound Gf formula 
(t). Oa) or Mb» can oe administered tn any form or mooe which makes the compound bioavaiiabie »n 
effective amounts, including orai anc parenteral routes. For example, compound* - formula d). da) or dpi 
can be administered orally subcutaneous iy intramuscularly, intravenously, transdermaiiy. mtranasaiiy. 
rectally. and the like Oral administration is generally preferred One skiilea m the art of preparing 
formulations can readily select the proper form ano mode of administration depending upon me particular 
characteristics of the compound seiectec me disease state to be treatec. the stage of the disease, anc 
other relevant circumstances 

The compounds can be administered alone or m the form of a pharmaceutical composition m 
combination with pharmaceutical acceptable earners o: excipients. me proportion ano nature of whicn are 
determined by the soiub<itty ano chemical properties of the compounG selected, the chosen route of 
administration, and standard pharmaceutical practice, tn addition, compouncs of formula (t). da> or do> 
wherem Q is NH; can be administered as above m further combination with an ADA inhibitor. The 
compounds of the invention, white effective themselves, may be formulated and administered m the form of 
their pharmaceutical^ acceptable aod addition salts for purposes of stability, convenience of crystallization, 
•ncreased solubility and the tike 

In another embodiment, the present invention provides pharmaceutical compositions composing a 
therapeutically elective amount of a compound of formula d). da* or db> m admixture or otherwise m 
association with one or more pharmaceutical^ acceptable earners or exopients in addition, tne present 
invention provides a pharmaceutical composition comprising a therapeutically effective amount of a 
compound of formula d). (la) or lib) wherem Q is NH; and a therapeutically effective ADA inhibitory 
amount of an ADA inhibitor m admixture or otherwise tn association with one or more pnarmaceuDcaJly 
acceptable earners or excipients. The term "therapeutically effective amounts" as applied to compouncs of 
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formula (1 ). da) or Ob) refers to effective inhibitory antineoplastic . or antiviral amounts as approprtate. 

The pharmaceutical compositions are prepared m a manner wen known m the pharmaceutical art, The 
earner or excipient may be a solid, semr-soiia or iiou>c material which can serve as a vehicle or medium for 
the active ingredient. Suitable earners or exapients are wen known m the an. The pharmaceutical 
composition may be adapted for oral or parenteral use and may be administered to the patient m the form 
of tablets, capsules, suppositories, solution, suspensions, or me like. 

The compounds of the present invention may Oe aammistereo orally, for example, with an inert diluent 
or with an edible earner They may be enclosed m gelatin capsules or compressed into tablets For the 
purpose Of Oral therapeutic administration, the compounos may De incorporated with exapients and used tn 
the form of tablets, troches, capsules. eit*n$. suspensions, syrups, wafers, chewing gums ano the itke 
These preparations should contain at 'east 4 e 0 or the compouno of the invention, the active ingredient, out 
may be vaned depending upon the particular form ana may conveniently oe between 4 S 0 to about 70% of 
the weight of the unit. The amount of tne compounc present in compositions is such that a suitable oosage 
w:M be obtained Preferred compositions ana ©reparations according to the present invention are prepared 
so that an oral dosage unit form contains oetween 5 0-300 milligrams c* a compounc of the invention 

The tablets, pills, capsules, trocnes anc :ne like may. also contain one or more of tne following 
adjuvants binders such as microcrystaiime ceiiu'ese. gjm iragacantn or ge'atm exopients sucn as starcn 
or lactose, disintegrating agents sucn as aigm.ic aoc. Pnmogei. com starcn ana the like. lubricants sucr. as 
magnesium stearate or Sterote*. gi»cants sucn as coiioidai silicon cio**ae and sweetening agents such as 
sucrose or saccharin may oe aacec or a fiavor>ng agent such as peppermint, metnyf salicylate or orange 
flavoring When the dosage unit form is a zacsute. <\ may contain . m aaoitson to materials of tne aoove type, 
a iiQuid earner such as polyethylene giycoi c a tatty o»:. Other oosage unit fo'ms may contain otn©r various 
materials wntch modify the physical fcrm of me dosage unit, for example, as coatmgs. Thus, tablets or piiis 
may be coated wim sugar snetiac or otner enienc coating agents A syrup may contain. »n addition to me 
present compounos. sucrose as a sweetening agent arc certain preservatives, eyes ana colorings anc 
flavors. Materials usee m preparing tnese various compositions snouic be pharmaceutical'-/ cure ana non- 
toxic »n the amounts usee 

For tne Purpose O* parenteral therapeutic administration, tne compounds or tne present invention may 

be incorporated into a solution cr suspension Tnese preparations snouia contain at ieasi 0 i% cr a 
compound of the invent on. out may oe vanec to be Derween 0 t ana aoout 50°o ot the weignt thereo* The 
amount of the inventive compounc present m such compositions is such that a suitable oosage will be 
obtained Preferred compositions ana preparations according to tne present invention are prepared so tnat a 
parenteral dosage unit contains between 5 0 to 100 milligrams of the compounc of the invention 

The solutions Or Suspensions may aiSC include the one or more of tne following adjuvants Sterile 
diluents such as water for injection, saline solution. fi*eo oils, polyethylene giycois. glycerine, propylene 
glycol or other synthetic solvents, annoactenat agents sucn as oenzyi atconoi or metnyi paraben. antiox- 
idants such as ascorbic aod or sodium O'SutMe chelating agents sucr. as etnyiene dian* netetraacet*c aoc. 
buffers such as acetates, citrates or phosphates ano agents for tne adjustment of tonic ■ such as sodium 
chloride or dextrose The parenteral preparation can oe encosec m ampules, disposable syringes or 
multiple oose vials made of giass or piasuc. 

Any of the above descrioed pharmaceutical compositions containing compouncs ot 'ormuia n >. (i a i o? 
Ob) wherein Q is NH: may also contain a therapeutically effective inhibitory amount of an ADA inhibitor m 
admixture or otherwise m association with the above described ingredients 

As with any group of structurally related compounos which possesses a particular generic utility, certain 
groups and configurations are preferred for compounos of formula di. nai or (ibi m men ena-use 
application. 

With respect to the substituents X anc x ; compounos of formula <i> wherem X- is fiuoro ano X : is 
hydrogen, and those wherem X is nyorogen anc X; is fiuoro. are generally preferred. 

With respect to the subbiituent R. compounos of tne formulas Oa) ano Ob) wherem R is hyarogen are 
generally preferred. 

The following are additional preferred embodiments for compounos of formula (i). da) or (tot 
compounds wherem V is oxy. compounos wnerem Y- is a CH group, compounds wherem Y : is nitrogen, 
compounds wherem Y 3 is nitrogen ano compounos wherem Z is hydrogen are generally preferred Finally 
with respect to O, those compounds of formula (U (ia) or (lb) wherem O i$ nh* or NHCH;. are generally 
preferred with those wnerem Q is NH ; bemg especially preferred 

The following list identifies compounds of the formula U).(ia) ano ftp) whicn are particularly preferred 
embodiments of the present invention: 
2 -deoxy-2 -diHuoromethylioene-aoencsine 
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2 -deoxy-2 -difluoromethylidene-ansteromvcin 

2 -deoxy-2 -difluoromethyIidene-3-deazaadenosine 

(Z) and (E) 2 -deoxy*2 -fluoromethylidene-adenosine 

(Z) and (E) 2 -deoxy-2 -fluoromethyiidene-aristeromycin 

(Z) and (E) 2 -deoxy-2 -fluofomethylidene-3-deazaadenosine 

2 -deoxy-2 -ethenylidene-adenosme 

2 -deoxy-2 -ethenylidene-3-deazaadenosine 

2 -deoxy-2 -ethenyiidene-ansteromycm 

2 -deoxy-2 (R) and (Sy-eihyny)-adenosine 

2 -deoxy-2 (R) and (Shethynyi-3-deazaadenosme 

2 -deoxy-2 (R) and (Shethynyl-aristeromycm 

The above list is intended to be merely illustrative of particularly preferred embodiments of me present 
invention and it is understood that the list does not (tmit the scope of the invention m any way 



Claims 



1. A compounc of the general formula 




OH 



wherem 
Eis 



;t = c 



{X- and X; are each natogens. or one is hydrogen ana the other halogen) 
= C = CHR (R is hydrogen or C* -C«-alkyl). or 



(one of A. and A: is hydrogen, the other -OC-R. wherem R is defined above). 
V is oxy. methylene, or thio. 

Y t is nitrogen, a CH group, a CO group, a CBr group or a CNH 2 group. 
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Y: and Y 3 are each independently nitrogen or a CH group 
Q is NHj. NHOH. NHCH 3 . or hydrogen, and 
1 is hydrogen, halogen, or NH : ; 
or a pharmaceutical^ acceptable salt thereof. 
2. A compound of claim 1 wherem E is 



= C 



and X- is fluoro and X : is hydrogen. 

3. A compound of ciarm i wherem £ -s 



,x 1 

*2 



?0 ana X- is hydrogen anc X; is fiucc 

4 A compouno Of carnr, I wherem £ , s 
^C = C = CHR or 



A 2 



jo and R is hydrogen. 

5. A compouno of any one of claims i to 4 wherem V is oxy. 

6. A compound of any one of claims 1 to 5 wherem 0 is NH : 

7. A compound of any one of Claims 1 to 6 wherem 2 is hydrogen 

8. A compouno of any one of claims 1 to 7 wherem Y- is a CH group 
35 9. A compound of any one of claims 1 to 8 wherem Y ; is nitrogen. 

10 A compouno of any one of claims 1 to 9 wherem Y, )s nitrogen. 

1 1. A compound of any one of ctamns 1 to 10 wherem Y : . is a CH group. 

t2. The compound of claim l wherem the compound »s 2 -deoxy-2 -o.tluoromethyiide. adenosine. 
13. The compound of claim t wherem the compound «s {Z\-2 -deoxy-2 '-fluoromethyi.oene-adenosme 
<c 14. The compound of Claim 1 wherem the compound .s (Er-2 -deoxy-2 -fluoromethyl.oene-adenos.ne. 
15, The compound of cia.m i wherem me compound is 2-deoxy-2'-ethenyi.dene-adenosme 
t6 The compound of da»m 1 wnerem the compound is 2-deoxy-2 (Ry-ethynyi-adenosme. 

17. The compound of claim 1 wherem me compound ts 2 -deoxy-2'(S)-ethynyi-adenos»ne 

18. The compound of claim t wherem me compound .s 2 -deoxy-2 -d.fluoromethyhdene-ar.sierom y c.n 

19. The compouno of claim i wherem the compound »s 2 -deoxy-2 -difiuoromethyhdene-3-dea2a- 
adenosme 

20. The compound of claim \ wnerem the compound .s (E) or <Z>-2 -deoxy-2 -Huorometh yl.dene- 
ansteromycin. 

21. The compound of clym i wherem the compound is (E) and (Z)-2'-deoxy-2 -lluoromethyi ) dene-3- 
cteazaadenosine. 

22- The compound of claim i wherein the compound is 2-deoxy-2-ethenyiidene-artsieromycin. 

23. The compound of claim 1 wherem me compound .s 2 -deoxy-2* -ethen y hdene-3-oea*aadenosine. 

24. The compound of claim t wherein me compound is 2-deoxy-2(R or SHithynyl-ansteromycm. 

25. The compound of claim i wherem me compound is 2 -deoxy-2 (R or Shethynyi-3-deazaadenosme 

26. A process for the preparation of a compound according to any one of claims 1. 5 to 12. 18 and 19. 
wherem E is 
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rc = c' 



and X- and X; are each halogens 
comprising the steps of 

(a> reacting a 6-cnio»o-2 -keto-aoenosme derivative, bearing appropriate blocking groups, with a 
dehalomethyiidene phosphorus yiide to yield a 6-chtoro-2 -dihaicmetyiidene-adenosme derivative, bearing 
appropriate blocking groups. 

(b) deblocking me 6-cnioro-2 -dihaiomethyhdene-adenosine derivative by reacting with aod. 

to substituting the 6-cnioro moiety of me debiockea 6*chioro-2 -dihaiomethyhaene-aaenosine deriva- 
tive with a desired moiety as representee by me term "Q". and optionally 

(d) converting the obtained compound to its pharmaceutical^ acceptable salt 
27 A process tor the preparation of a comoounc according to any one of claims t to 3 5 to M. I3*'i4 
20 and 21 wherein E it 



-C = C 



and one of X- and X : >s hycrogen anc tne omer naiogen 
comprising the steps of 

(a) reacting a 2 -pnenvtsuifonyi-naiomethyhoene aoencsme derivative, bearing appropriate blocking 
groups, with tributyt-tm hyonOe <n the presence of 2.2 -azoCus- isobutyfnitnle !0 form the corresponding 2 - 
tnbutyRin-hatomethyhaene derivative 

fb) reacting the 2 -tnputyHtn-hatomethyiiaene derivative thus formed with nexametnytidisitazane m 
the presence of a catai/tic amount of ammonia m formamide. 

ic) ■ amoving the blocking groups, and optionally 

(d) convening the obtained compound to its pharmaceutical^ acceptable salt 
28. A process for !he preparation of a compound according to any one of claims 2. 6 to 13. 17. 24. and 
25 wherein E is 

y: = c = CHR 

comprising the steps of 

(a) reducing a 6-chioro-2 -ethynyi-2 -hydroxy-adenosine derivative, bearing appropriate blocking 
groups, to yield the &-chioro-2 -ethenyhcene-adenosme derivative, bearing appropriate blocking groups. 

fb) deblocking the 6-cnioro-2 -ethenyhdene-adenostne derivative by acting with acid. 

(c* substituting the 6-chloro moiety of the deblocked 6-chioro-2 -ethenyhdene-adenosine derivative 
wiih the desired motety as represented by the term "Q" . and optionally 

(d) convening the obtained compound to its pharmaceutical^ acceptable salt. 
29 A process for the preparation of a compound according to any one of claims 3. 6 to 13. 18. 19. 26. 
and 27. wherem E »S 



comprising tne steps of 

(a) reducing a &-chioro-2 -ethynyi-2 -hydroxy-adenosine derivative, bearing appropriate bkxNing 
groups, to yield the 6-cnioro-2 -ethynyi-adenosme derivative. 

{b) substituting the 6-ch»oro moiety of the deblocked 6-chioro-2 -ethenyttoene-adenosme derivative 
with the desired moiety as represented by the term "Q". and optionally 

(c) converting the obtained compound to its pharmaceutical^ acceptable sail 
30. A compound of any one of claims i to 25 or a mixture thereof for use as a pharmaceutical^ active 
substance. 
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31. A compound of any one of damns 1 to 25 or a mixture thereof for use as an inhibitor of the AdoMet- 
dependent transmethylation activity. 

32. A compound of any one of claims i to 25 or a mixture thereof for use as an antineoplastic agent. 

33. A compound of any one of clams i to 25 or a mixture thereof for use as an antiviral agent. 

34. A pharmaceutical composition comprising a therapeutically effective amount of a compound of any 
one of claims 1 to 25 in admixture or otherwise in association with one or more pharmaceutical^ acceptable 
earners or excipients. 

35. A pharmaceutical composition comprising a therapeutically effective amount of a compound of any 
one of claims 1 to 25 where.n Q , s NH : and a therapeutically effective ADA inhibitory amount of an ADA 
inhibitor, m adm.xture or otherwise in association with one or more pharmaceutical^ acceptable carriers or 
excipients. 



Claims for the following Contracting State. GR 
r 5 l , A compound of the general formula 




OH 



wherein 
E.s 



40 ^ / X l 

= C 



^ (X- and X 2 are each halogens, o' one is hycrogen and the other halogen) 

^C = C = CHR (R is hydrogen or C- -C«-alkyl). or 



50 



(one of A: and Aj t$ hydrogen, the other -C-C-R. wherein R is defined above) 
V is oxy. methylene, or thto. 
55 Y- is nitrogen, a CH group, a CCl group, a CBr group or a CNH r group. 
Y ? and Yj are each independently nitrogen or a CH group. 
0 is NH 2 . NHOH. NHCH 3 . or hydrogen, and 
2 is hydrogen, halogen, or NH?. 90133415 
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or a pharmaceutical^ acceptable salt thereof, or a pharmaceutical^ acceptable salt thereof. 
2. A compound of claim i wherein E is 



and X- »s fiuoro and X : . rs hydrogen. 

3. A compound of claim i wherem E is 



x i 

X 2 



and X- is hydrogen ano X : is fiuco. 

4. A compound of claim i wherem E is 

= C = CHR or 

A 2 

and R is hydrogen 

5 A compound of any one of claims 1 to 4 wherem V ts o*y. 

6. A compound of any one of claims I to 5 wherem Q ( s NH : 

7. A compound of any one of Claims 1 to 6 wherem Z is hydrogen. 

8. A compound Of any one Of Clams 1 to 7 wherem Y- is a CH group 

9. A compound of any one of claims 1 to 8 wherem Y : is nitrogen 

10. A compound of any one of claims 1 to 9 wherem Yi is nitrogen. 

U . A compound of any one of claims 1 to 10 wherem Y : is a CH group. 

12. The compound of claim 1 wherem me compound is 2 -deoxy-2 -difluoromethyltdene- adenosine 

13. The compound of claim i wherem me compound is < 2 >-2 -deoxy -2 -fhioromethyiioene- aaenosme 

14. The compound of Oatm i wherein me compound is fE>-2 -deoxy-2 > oromethylidene-adenosme 

15. The compound of claim 1 wherem the compound is 2 -aeoxy-2 -ethenyiidene-adenosme. 

16. The compound of claim i wherem the compound is 2 -deoxy-2 (Rhethynyi-adenosme. 

1 7. The compound of Claim t wherem the compound is 2 -deoxy-2 (Shethynyl-adenosme. 

18. The compound of claim i wherein me compound is 2 -deoxy-2 -difluoromethy hdene- an steromycin. 

19. The compound of claim 1 wherem the compound is 2 -deoxy-2 -difluoromethylioene-3-oeaza- 
adenostne. 

20. The compound of claim i wherem the compound rs (E) or (Z)-2 -deoxy-2 -fluorometny iidene- 
artsteromycin. 

21. The compound of claim i wherem the compound ts (E) and (Z>-2 -deoxy-2 -fluoromethy uaene- 3- 
deazaadenosme. 

22-. The compound of claim i wherem the compound is 2 -deoxy-2 -ethenyitdene-ansteromycm 

23. The compound of dajm i wherem the compound «s 2 -deoxy-2 -etheny tide ne-3-deazaaoeno$me. 

24. The compound of claim i wherem the compound is 2 -deoxy-2 (R or S>-ethynyi-aristeromyon 

25. The compound of clajm 1 wherem the compound is 2 -deoxy-2 (R or S>-ethyn y i-3-dea2aaoenos*ne. 

26. A process for the preparation of a compound according to any one of claims i. 5 to 12. 18 and 19. 
wherein E is 

90133415 
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and X- and X; are each halogens 
comprising the steps of 

(a) reacting a 6-chioro-2 -keto-adenos.ne derivative, bearing appropriate blocking groups, with a 
dehalomethyhdene phosphorus yhde to y.eid a 6-chioro-2-dihaiometyi.dene-adenos.ne derivative, bearing 
appropriate blocking groups. 

(b) deblocking the 6-chioro-2 -d.haiomethyiioene-adenosme derivative by reacting with aod. 

<c> substituting me 6-cmoro mo»ety of the aebiockeo 6-chtoro-2'-oihaiometnyi : aene-aoenosine deriva- 
tive with a desireo moiety as represented by the term "Q-. ana optionally 

(d) converting to a pharmaceutical^ acceptable sau thereof 
2/ A process for the preparation of a corr.pounc according to amy one of Claims i tc 3. 5 to M. 13. 14 
20 ano 21 wherein E is 



and one of X- and X : .s hydrogen anc me other naiogen 
comprising the steps of 

(a) reacting a 2 -phenyisuitonyi-naiomethyitoene adenosine derivative, bearing appropriate b»ock;ng 
groups, with tr.Dutyi-t.n hyar.de tn e presence of 2.2 -aroo.s- -scbutyin.tr.ie to form the corresponding 2 - 
tnbutyi-tm-naiomethyitdene derivative. 

(b> reacting tne 2 -tributyi-t.n-haiomethyiidene derivative thus formed w.th hexamethyi.disiiazane «n 
the presence of a catalytic amount of ammoma m formamide. 
(C> removing the blocking groups, and optionally 
(d) converting to a pnarmaceuttcaiiy acceptable salt thereof 
28 A process for tne preparation of a compound according to any one of claims 2. 6 to 13. 17. 24. and 
25 wherein E is 

= C = CHR 
comprising the steps of 

fa) reducing a 6-cntO'o-2 -ethynyi-2 -hydroxy-adenosine derivative, bearing appropriate blocking 
groups, to yield the 6-cmoro-2 -emenyi.dene-adenosme derivative, bearing ..propnate blocking groups. 

(b) deblocking the 6-chioro-2 -ethenyhoene-adenosme derivative by reacting with acid. 

tc) substituting tne 6-chioro moiety of the deblocked 6-chioro-2 -ethenyhdene-aoenosme derivative 
with the desired mo»ety as represented by the term "Q" . and optionally 

<d) converting to a pharmaceutical^ acceptable salt thereof. 
29. A process for the preparation of a compound according to any one of claims 3. 6 to 13. 18. 19. 26. 
and 27. wherem E is 



<; 

comprising the steps of 

(a) reducing a 6-chlorp-2 -ethynyl-2 -hydroxy-adenosine derivative, bearing appropriate bkxking 
groups, to yield the 6-cnioro-2 -ethynyi-adenosme derivative. 

(b) substituting the 6-chloro moiety of the deblocked 6-chioro-2 -ethenyhdene-aoenosme derivative 
with the desired moiety as represented by the term "0". and optionally 

(c) converting to a pfiarmaceuticaiiy acceptable salt thereof. 

30. A compound of any one of claims i to 25 or a mixture thereof for use as a pharmaceutical^ active 

90133415 
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31. A compound ol any one of cla.ms 1 to 25 or a nature thereof for use as a ,nh,b,tor of the AdoMet- 
dependent transmethylation activity „,_.,.,. 

32 A compound of any one of c.a,ms t to 25 or a mixture thereof for use as a ant,neop.as.,c agent. 
33. A compound of any one of dams i to 25 or a mixture thereof for use as a anfv.ral agent. 

Claims (or the following Contracting State: ES 

i . A process tor the preparation of a compound of me general formula 

Q 




OH 



30 



wherein 
E <s 



C = C, 



55 



V is oxy. methylene, or thio. 
X- and X 2 are each halogen. 

Y- is nitrogen, a CH group, a CD group, a CBr group or a CNH. group. 
Y; and Y 3 are each independently nitrogen or a CH group. 
Q is NH 2 . NHOH. NHCH 3 . Of hydrogen, and 
Z is hydrogen, halogen, or NH 2 : 

comprising the steps of wi , a 

(a> reacting a 6-chtoro-2keto.adenos.ne der.vat.ve. bearing appropnate O.ock.ng groups, ~m a 
d,ha.omethy.idene phosphorus y..de to y.e.d a 6-ch.oro-2 HJiha.ome.hyHdene-adenos.ne der.vat.ve. beanng 

appropriate blocking groups. 

<b> deblock.ng th* 6<hioro-2 -d.halometh y lidene-adenos.ne derivat.ve by react.ng with ac.d. 

(c, substituting the o-chkxo moiety of the deblocked 6-chioro-2 -oihaiomethyhdene-adenosme denva- 
tive w,th a desired moiety as representee* by the term "0". and optionally 

(d) convert-ng the obtained compound to .ts pharmaceutical ly acceptable salt. 
2. A process for the preparation at a compound of the general formula accord.ng to cla.m 1 
wheretn 
Eis 



90133415 
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and 

one of X- and X? is hydrogen and the other halogen 
comprising the steps of 

(a) reacting a 2 -phenyisuifonyi-haiomethylidene adenosine derivative, bearing appropriate blocking 
groups. w,th tnbutyl-tm hydride m me presence of 2.2-azobtS-iSObutylnitrtle to form the corresponding 2 - 
tnbutyl-tin-halomethylidene derivative. 

(b) reacting me 2 -tributyi-tm-halomethyiidene derivative thus formed with hexamethyidisiiazane m the 
presence of a catalytic amount of ammonia m formamide. 

(C) removing the blocking groups, and optionally 

(d) converting the obtained compouna to its pharmaceutical^ acceptable salt. 

3. A process for the preparation cf a compound of the general formula according to claim r 
wherein 

E is = C = CHR: and 

R is hydrogen or C -C* alkyl. 
comprising the steps of 

fa) reducing a 6-cnioro*2 -ethynyi-2 -hydroxy-adenosine derivative, bearing appropriate blocking 
groups, to yield me 6-cnioro-2 -ethenyttdene-aoenosme derivative, bearing appropriate blocking groups. 

ib) deblocking me 6-chioro-2 -ethenyhdene-adenosme derivative by reacting with acid. 

(c> substituting the 5-chioro moioty of me deblocked 6-chloro-2 -ethenyiidene-adenosine derivative 
with the desired moiety as represented by me term "Q". and optionally 

{d) convening me obtained compound to its pharmaceutical^ acceptable salt. 

4. A process tor me oreparation of a compound of the general formula according to claim i 
wherem 

E.s 



XA 2 



one of A* and A? is hyorogen. me other -C « CR 
and R'is hydrogen or C--C* alkyl 
comprising the steps of 

<a) reducing a - 5-cntorr>2 -ethynyi-2 -hydroxy-adenosine derivative, bearing appropriate okxking 
groups, to yield me 6-cnioro-2 -etnynyi-aoenosme derivative. 

(b) substituting me S-cnioro moiety of the deblocked 6-chioro-2 -ethenyl.dene-adenostne oenvative 
with the desired moie:y as represented by the term "O". and optionally 

(O converting me obtained compound to its pharmaceutical acceptable salt. 

5. The process according to ciam 2 wherem X- is ftuoro and X? is hydrogen. 

6. The process according to claim 2 wherein X- is hydrogen and X : is fluoro. 

7. The process according to claim 3or 4 wherem R is hydrogen. 

8. The process according to any one of claims 1 to 7 wherein V is oxy. 

9. The process according to any one of claims 1 to 8 wherem Q is NH? . 

10. The process accorcmg to any one of claims l to to 9 wherem Z is hydrogen. 
It The process according to any one of claims 1 to to wherem Y- isaCM group. 

12. The process according to any one of claims i to n wherem Y ? is nitrogen. 

13. The process according to any one of claims 1 to 12 wherem Y 3 is nitrogen 

14. The process according to any one of claims 1 to 13 wherem Y : is a CH group. 

15. The process according to claim 1 wherem the compound is 2 -deoxy-2 -difiuoromemyUoene- 
adenosme. 

16. The process according to claim 2 wherein the compound is (Z)-2*-deoxy-2'-Huoromemyiioene-' 
adenosine. 

90133415 
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17. The process according to claim 2 wherein the compound is (E)-2 -deoxy-2 -fluoromethylidene- 
adenosme. 

18. The process. according to claim 3 wherein the compound is 2 -deoxy-2 -ethenylidene-adenosine. 

19. The process according to clajm 4 wherem the compound is 2 -deoxy-2 (R>-ethynyl-adenosine. 

20. The process according to claim 4 wherein the compound is 2 -deoxy-2 (S>-ethynyl-adenosine. 

21. The process according to claim 1 wherein the compound is 2 -deoxy-2 -difluoromethy lidene- 
aristeromycin. 

22 The process according to claim 1 wherein the compound is 2 -deoxy-2 -dif luoromethyiidene-3- 
deazaadenosme. 

23. The process according to ctaim 2 wherein the compound is (E> or \Zy2 -deoxy-2 - 
fluoromethylidene-aristeromyon. 

24. The process according to claim 2 wherein the compound is (E) a/id (Z>-2 -deoxy-2 - 
fiuoromethylidene-3-dea2aadenosine 

25. The process according to claim 3 wherein the compound is 2 -deoxy-2 -ethenylidene-ansteromycin. 

26. The process according to claim 3 wherem the compound is 2 -deoxy-2 -ethenyiidene-3- 
deazaadenosme. 

27. The process according to claim 3 wherem the compound is 2 -deoxy-2 (R or Shethynyl-ar- 



28. The process according to cia»m 4. wherem the compound is 2 -deoxy-2 (R or S>-ethynyl-3- 
deazaadenosme. 



isteromycm. 
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Y = O. S. S« , a free doublet , 

to the P. 

MORE SPECIFICALLY 
R , = R 2 - H; 

R, - aryl, alkyl. amino or hydrazino; 

R, = methyl; 

X = aryl or furyl; 

Y = 0 or S. 

USE /ADVANTAGE 



a metal, or N doubly bonded 



The macrocycles are cation complexing agents and anti- 
biotics. The preparation is simpler to carry out than known 
methods, and uses readily available starting materials. 

EXAMPLE 



0.008 mole of furan 2 ,5-dicarboxaJdehyde was dissolved 
in 45 ml. methanol. Separately. 0.008 mole of bis(methyl- 
hydrazino)phenyl thiophosphene was dissolved in 45 ml. 
methanol. These solutions were added drop wise to stirred 
methanol (30 ml.) at ambient temperature. 

A 95% yield of (I; X = 2,5-furyl; R.^R^H; R, = 
phenyl; R 4 = CH,; Y = S) precipitated as a light yellow 
powder. (25pp520EDDwgNoO/0). 
(F) ISR: 2.Jnl.Ref. 
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2"-AJkyl»den« pyrimidine nucleos*de{») ore ontiviroli - prepd. by 
Wiffjoreoction on the porent uridine or cylidine der ivotive 
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2'-alkylidene pyrimidine nucleosides of formula (1) and their 
salts are new: 




R^OCHj 



R 1 » amino or OH ; 

R* * H. halogen or lower alkyl; 

R * ■ H or lower alkyl ; 

R* 1 H on phosphate residue. 



(I) 



B(4-BJA. 4-B38, I2-A6) 



s-i — 

B0278 



MORE SPECIFICALLY 

R» * H; and 

R' = H. halogen or Me. 

Most preferred are (I) where R 1 = R' = H and R 1 la 
amino; and where R' =OH, R» = Me end R» = H. 

USE 

Compounds (I) are antiviral agents esp. active against 
DNA viruses such ss herpes. 

PREPARATION 



(!) are prepd. from cpda. (II) by Wittig alkylldt nation 
using for example Ph,P«CHR». foUowed by removal of 
protecting gps. and opt. phosphorylation. 



ZOCH,— ^ ^ 

ZO ' O R* 



R* (ID 



, WO 880704 9-A^ 



Z » a hydroxy!- protecting gp. ; 
R* • aikoxy, OH, amino or acylamtno. 
EXAMPLE 

The reactions are carried out under argon. KOH (232 mg) 
Is added to DMSO (2.4 ml) and stirred 40 rain, at room temp. 
Methyltriphenylphosphonlum bromide (2.2 g) Is dissolved in 
DMSO (8 ml) and the KOH /DMSO solution added dropwise at 
0°C, with stirring over 10 roln. 

A soln. of l-(3,S-(tetraisopropytdisiloxyl)-6-D- 
•r7thropentofuran-2-utoayl)-4-ethoxy-2-pyriroldinone (1.02g) 
In DMSO (10 ml) is added dropwise and the mixture stirred 
2 hra. at 0°C. IN eq. NH 4 C1 (10 ml) is added. foUowed by 
ethyl acetate (50 ml) and water (40 ml). 

The organic layer Is evapd. down and chromatographed 
on silica gel using hexane /ethyl acetate as eluent. The 
product (320 mg) Is dissolved in THF (10 ml). Tetrabutyl- 
ammonluro fluoride (1 ml) is added and the mixture stirred 
10 mlnw, nt more temp. The product is chromatographed on 
siUca gel using chloroform /ethanol as eluent to give 2'- 
methyUdene- 4-0- ethyl uridine (155 mg. 301). 

This compound (150 mg) is dissolved at 0°C in 
methanol (10 ml) satd. with ammonia, and heated In an 
autoclave to 100«C for 2 days. 2N aq. HCI (2 ml) is added 
and the mixture evapd. down and recrystd. from ethanol to 



give 2'-methylideneuridlne (125 mg. 
300°C . ( 63ppl732EDDwgNo0/0). 
(<J) ISR: J58004780. 



81.7%). m.pt. above 
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